ABSTRACT: Based on the development history of wavelet transformation's applications in data compression, this paper studies thee wavelets' property of being continuous and discrete, establishes a power quality data compression model of wavelet transformation, discusses the threshold coefficient compression algorithm after the wavelet transformation, and makes an improvement with the low-frequency, high-frequency and self-adaptive power quality of the threshold compression algorithm. In the end, this paper verifies through a simulation experiment that the algorithm is adaptable to the compression of power quality data and signals are able to maintain a relatively low distortion.
INTRODUCTION
With the rapid development of economy, the modern power load structure changes tremendously and the power quality conflict becomes increasingly prominent. The increase of electricity demand and the increase of user's demand for electricity, especially the improvement of sophisticated electronics such as computer, lead to the growing demand for power quality. However, the power quality has not been improved. The start of such large non-linear electrical equipment as the electric arc furnace would cause an impact effect on the power grid, decrease the power quality and reduce the quality of products to some extent. Meanwhile, the insecurity of electronic equipment brings about great difficulties to the production life.
In recent years, many scholars have carried out studies on this in order to improve the power quality. For example, in 2014, Peixia Sun et al. [1] carried out a study on problems of the power quality data compression, established a model combining the high-frequency compression and the lossless compression, and conducted a high-frequency compression with the improved triple matrix. The final result indicated that the algorithm has a good compression ratio. In 2013, Xiao Tian [2] conducted a study on the method of power quality signal compression of wavelet transformation, established an intervening model in accordance with power quality signal problems, and carried out a system simulation in line with power quality signals. The result proved that the compression algorithm is able to obtain the original signals with smaller errors and the high probability. In 2010, Lan Li [3] carried out an intensive study on such problems as ever-increasing data flow and decreasing network speed from the angle of wavelet transformation and cluster compression, classifying the data with numbers, compressing the data through the method of cluster compression and verifying through simulations in line with the principle of data similarity. The result indicated that the compression precision of power data can be improved by the clustering with Euclidean distance.
Based on previous studies, this paper carries out a further analysis and research on the power quality data compression algorithm of wavelet transformation, establishes the coefficient compression algorithm of the two-dimensional wavelet transformation, realizes the transfer of signal power and the compression of wavelet low-frequency data successfully, and conducts a simulation test. The result indicates that the method has a fast speed and a good compression effect. of applied mathematics. At present, it has become a hot topic of the society. Being similar to the Fourier transformation, the compression algorithm of wavelet transformation also decomposes signals. But the difference is that the compression algorithm decomposes signals after the superposition. Thus, it is known as a "mathematical microscope".
THEORETICAL MODELS OF THE

Wavelet basis function model
Wavelets with such properties as positive/negative alternation and volatility usually refer to waves with small areas within a limited range.
The formula mentioned earlier is a wavelet generating function, in which the horizontal movement scale is a and the vertical movement scale is b . In order to realize the Fourier transformation,
should satisfy as follows:
The formula mentioned earlier proves that the volatility of wavelets and the mean value is 0.
The function formed by different levels of horizontal and vertical movement of wavelets is called the wavelet basis function.
Wavelet model of haar
The wavelet with the longest time and most properties is called haar wavelet. Select a coefficient set of two scales in the case of Formula (2) is satisfied, and there is only one coefficient as follows:
The normalized scaling function can be expressed through the above formula as follows:
The wavelet function is shown as follows:
It can be summarized from the above process that
formed by the horizontal and vertical movement is a set of normalized orthogonal basis.
Continuous wavelet transformation model
, the continuous wavelet transformation about (t) f can be expressed as follows:
Where, the real-valued function is ( ) t \ . The above formula can be further optimized as follows:
With the combination of the above formula, the reconstruction formula of wavelet transformation can be expressed as follows:
Where, 
Discrete wavelet transformation
The continuous wavelet transformation increases the difficulty of the wavelet transformation structure. Therefore, it is replaced by discrete wavelet transformation so as to improve the effects of interpretation and analysis.
In the above-mentioned continuous wavelet transformation, if coefficients a, b of . Thus, the corresponding discrete wavelet can be expressed as follows: The reconstruction formula which is relevant to the above formula is shown as follows:
The variable of the two-dimensional discrete wavelet is discretized and expressed as follows:
The reconstruction formula function of the continuous transformation of the two-dimensional wavelet is then discretized to obtain the formula as follows:
Discrete wavelet transformation Mallat model
In order to enhance the degree of discrimination and analysis, scholars of the signal analysis proposed the Mallat model in 1980s. The specific algorithm is provided as follows:
Where, coefficients @ represent the highest and the lowest points of the decomposition of the filter. The rapid reconstruction algorithm of the discrete wavelet filter is expressed as follows:
In the above formula, the highest and the lowest points of the reconstruction end of the filter are respectively , g h . The wavelet coefficient and the scale coefficient are respectively , c j k and , d j k . Structures of the wavelet reconstruction and the decomposition algorithm are shown in Figure 1 and Figure 2 .
Different wavelets usually have different time-domain properties. In the above figure, various results are obtained from the processing of one signal. The selection and optimization of a wavelet are generally adopted in the process of power quality data compression.
Data compression model of wavelet transformation
2.6.1 Threshold compression algorithm of low-frequency coefficient Coefficients should be further processed after the wavelet transformation due to the lack of the compression function. The non-uniform distribution of the original data is the result obtained from the wavelet transformation. It is able to realize the acceptance or rejection of coefficients of the high-frequency part as well as the retention of low frequency coefficients so as to achieve the objective of compression.
The compression of wavelet threshold is a key step in the compression algorithm of wavelet transformation. Steps of compressing signals are shown as follows:
1) Select suitable decomposing layers from the signal (t) f after the transformation so as to obtain the corresponding coefficientˆ, j k Z .
2) Use thresholds to process in order to estimate the wavelet coefficientˆ, j k Z . Soft threshold:
, ,
0,
Hard threshold:
Where, the standard deviation and the length of the signal are respectively G and N .
2log N O G . Systematic statistics of the data in the source data flow are provided in order to further improve the data compression algorithm of wavelet transformation. Set a reasonable threshold m in line with the results and numbers that are larger than the threshold which is taken as the reference data. The bitmap compression is conducted for the data. The flow chart of the compression is shown in figure 3.
Threshold compression algorithm of
high-frequency coefficient If the wavelet function and the orthonormal scaling function are adopted, the power quality signal can be decomposed into low-frequency coefficients and wavelet coefficients. The expression formula is shown as follows:
In this formula, the power quality with wavelet coefficients can be expressed as
and the decomposition scale is represented by j.
This paper puts forward a data compression model of the high-frequency self-adaptive power quality threshold in order to reduce the complexity when the distribution of high-frequency coefficient changes tremendously. Thresholds are determined in accordance with the percentage of the high-frequency part. 
In the above formula, the final threshold is Ln , the number of original non-zero data is length , the correc-
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02007-p. 4 tion factor is u , the percentage of power quality is M , and the threshold coefficient is r . The specific step of the power quality data compression algorithm of wavelet transformation is to convert the two-dimensional discrete wavelet into non-zero values of high-frequency coefficients, record the data and sequence at last so as to obtain coefficients. The number of coefficients after the conversion is relatively small. Add column mark bits to realize further compression.
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A SIMULATED ANALYSIS ON THE POWER QUALITY DATA COMPRESSION OF WAVE-LET TRANSFORMATION
Statistics on the one-dimensional wavelet disturbance test results of five kinds of power qualities, namely Table 1 .
It can be known from the Table 1 that the data compression algorithm of the one-dimensional wavelet transformation is more ideal than the traditional algorithm. But it is relatively difficult to achieve the proportion which is less than 5%.
In order to increase the compression ratio, the two-dimensional discrete wavelet is adopted in the simulation. Results of performance indicators are provided in the table which is shown in Table 2 .
It can be concluded from the Table 2 that the two-dimensional algorithm is reduced by 9% compared with that in Table 1 . It suggests that the data compression ratio is improved by the algorithm and the reconstruction error which is maintained is relatively small, so that the compression algorithm of power quality data is further improved.
CONCLUSIONS
1) By elaborating the wavelet transformation theory, this paper analyzes the development process of wavelet transformation, studies the property of wavelet from being continuous to being discrete, discusses the threshold coefficient compression algorithm after wavelet transformation, and lays a foundation for the study on power quality data compression.
2) Coefficients obtained from wavelet transformation can acquire reconstruction signals of high quality through the low-frequency and the high-frequency self-adaptive power quality threshold compression and data properties. Besides, the power quality data retention reaches up to 99% and the compression ratio is 3%. Thus, it proves that the algorithm is suitable for the power quality data compression and signals can always keep low distortion. Therefore, the algorithm is excellent.
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